Mechanism of antisense oligonucleotide interaction with natural RNAs.
Oligonucleotides find several numbers of applications: as diagnostic probes, RT and PCR primers and antisense agents due to their ability of forming specific interactions with complementary nucleotide sequences within nucleic acids. These interactions are strongly affected by accessibility of the target sequence in the RNA structure. In the present work the mechanism of invasion of RNA structure by oligonucleotide was investigated using a model system: yeast tRNA(Phe) and oligonucleotides complementary to the 3'-part of this molecule. Kinetics of interaction of oligonucleotides with in vitro transcript of yeast tRNAPhe was studied using stopped-flow technique with fluorescence quenching detection, 5'-DABCYL labeled oligonucleotide was hybridized with 3'-fluorescein labeled tRNA(Phe). The results evidence for a four-step invasion process of the oligonucleotide-RNA complex formation. The process is initiated by formation of transition complexes with nucleotides in the T-loop and ACCA sequence. This complex formation is followed by RNA unfolding and formation of an extended heteroduplex with the oligonucleotide via strand displacement process. Computer modeling of oligonucleotide-tRNA(Phe) interaction revealed potential factors that could favor transition complexes formation and confirmed the proposed mechanism, showing the oligonucleotide to be a molecular "wedge". Our data evidence that oligonucleotide invasion into structured RNA is initiated by loop-single strand interactions, similar to the initial step of the antisense RNA-RNA interactions. The obtained results can be used for choosing efficient oligonucleotide probes.